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POSITIONS AND AREAS OF SUN SPOTS—Continued

Heliographie

East- Area
ern | MOUDL| pyq. Dis- | of | gy [Plate
Date |stand-| .01 fer- |y . tance | spot | .0 qual-| Observatory
ard | BROUP | ence o | Leti-|from | or ity
time - in tade tude | cen- [group
longi ter of
tude disk
1989 B m ° ° ° °
Oct. 30__.{ 10 39 6658 | —58 | 223 | —14 62 12 2| VG | Mt. Wilson.
8650 | —32 249 | —10 34 43 9
6656 | —30 251 -7 33 194 8
6657 | —25 | 256 | +5 25 | 824 52
8655 | ~15 266 | 422 23 194 14
6652 | +29 310 | +14 31 145 14
6654 | 33 | 314 1 +4 34 6 3
6648 | 457 338 —8 58 24 2
6648 | +63 | 344 —9 64 | 727 20
6648 | +68 | 349 | —9 70 73 7
(281)| (+5) 2,247 | 131
Oct.31_._| 11 7 6660 | —68 | 200 | +22 69 16 3 P Do.
6658 | —45 223 | —14 49 12 2
6656 | —19 | 249 { —10 24 48 6
6656 | —17 | 251 ~7 20 170 4
6657 | —11 267 +7 16 67! 30
6653 | —3 | 265 +22 18 | 145 6
68659 | 4-48 | 316 —6 50 6 1
6648 | +78 | 346 | -8 80 | 582 9

(268) (+4)

e
&
&
=)
=

Mean daily area for 29 days=2,131.

*=not numbered.
V@G =very good; G=good; F=fair; P=poor.
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PROVISIONAL SUNSPOT RELATIVE NUMBERS FOR
OCTOBER 1939

[Dependent alone on observations at Zurich}

[Data furnished through the courtesy of Prof. W. Brunner, Eidgen. Sternwarte, Zurich,

Switzerland]

October Relative October Relative October Relative
1939 numbers 1939 numbers 1939 numbers
1..___. ad 144 || 11_____ 56 21 _____ a—
2 . ald4d || 12.____ Eac— || 22__.._ d 94
S 13.____ a— || 28 __ | __
4 .. aa 92 {| 14_____ Eac 68 |} 24_____ a 112
L S B 15.____ Ec73 || 25..___ bd —

ad — || 16___._ 68 || 26-.____ d 100
___________ 17____. a79 || 27 |- ___.
d— || 18._._. Eacd 74 || 28_____ a 64

77 || 19.._-_- d92 |} 29_____ Ec 81

67 || 20_____ 95 || 30.____ 85

31_____ a—

Mean, 19 days=87.6

a=Passage of an average-sized group through the central meridian.

b= Passage of a large group through the central meridian.

¢=New formation of a group developing into a middle-sized or large center of activity:
E, on the eastern part of the sun’s disk; W, on the western part; M, in the center-circle
zone,

d=Entrance of a large or average-sized center of activity on the east limb.

AEROLOGICAL OBSERVATIONS

[Aerological Division, D. M, LITTLE, in charge]

By B. Francis DASHIELL

The establishment of a widespread network of radio-
sonde observations became an accomplished fact
during October with the opening of additional stations at
Juneau and Fairbanks, Alaska, and Lakehurst, N. J.; the
latter being changed by the United States Navy from an
airplane station. For the first time, regularly scheduled
daily observations of pressure, temperature and humidity,
in the high levels above 28 radiosonde stations, extended
from Alaska to the Caribbean. These stations are listed
in table la, and the observations of the United States
Navy by airplanes at 7 stations are given in table 1.
Charts VIII, IX, X, and XI show the mean pressures and
temperatures, as well as the resultant winds, at 1.5, 3, 4,
and 5 kilometers, respectively. The pressures shown on
chart VIII are for 5,000 feet only. Tables 2 and 3 list
certain wind data, and table 4 shows the heights of the
tropopauses. Isentropic data for October are shown on
chart XIT. A detailed description of the charts and tables
was given in the January 1939 issue of the MonTHLY
WEeATHER REVIEW.

The mean free-air pressures for the current month for
5,000 feet, and 3, 4, and 5 kilometers, were well distrib-
uted. Highest pressure was indicated over the South-
east, being located at Pensacola, Fla., at 5,000 feet, and
3 and 4 kilometers, and over Miami, Fla., at 5 kilometers.
Lowest mean pressure existed over the northern portion
of the United States, being indicated at Sault Ste, Marie,
Mich. To the south of the high-pressure area diminish-
ing pressures were noted over Puerto Rico and Swan
Island. Above 5 kilometers, where observations were
made by radiosondes, lowest pressures prevailed along the
northern border. These were centered over Sault Ste.
Marie, Mich., up to 14 kilometers, and over Bismarck,
N. Dak., in the higher levels. Lowest pressures occurred
over Alaska, being lower at Fairbanks than at any station
in the United States. Above 5 kilometers the highest
mean pressures were noted over Miami, Fla., up to 11

kilometers, and then equalled by San Juan, P. R. Pres-
sures over Swan Island were lower than those recorded
at either Miami, Fla., or San Juan, P. R.

Mean pressures at stations using radiosonde in 1938
showed the current month to be lower than in October
1938 at all levels over Nashville, Tenn., Oklahoma City,
Okla., Omaha, Nebr., and Sault Ste. Marie, Mich. The
pressures at Nashville, Tenn., were very little lower than
the previous year, but those at Sault Ste. Marie, Mich.
became lower by a difference of 5 millibars at the surface
to 10 millibars at 8 kilometers, then decreased with alti-
tude to 2 millibars at 18 kilometers. Over QOakland,
Calif., the current mean pressure was higher than in
1938 from the surface up to 11 kilometers, and then
lower above. At Washington, D. C., the 1939 means
were higher at all levels, the difference also becoming
greatest at 8 kilometers.

During October the pressure differences at all levels
between the southeastern mige (Miami, Fla.), and the
northern Low (Sault Ste. Marie, Mich.), showed a gradient
increasing with altitude from 4 millibars at 500 meters to
25 millibars at 8 kilometers, and decreasing with additional
altitude to 6 millibars at the maximum height of 17
kilometers. Also, a parallel case existed between the low-
pressure area over Sault Ste. Marie, Mich., and the still
lower one over Fairbanks, Alaska. In both cases the
maximum gradient in millibars occurred at 8 kilometers.
The pressure differences in millibars for all levels averaged
45 percent of those noted between Miami, Fla., and Sault
Ste. Marie, Mich. And, as an interesting incidental, the
difference in latitude between Fairbanks, Alaska, and
Sault Ste. Marie, Mich., also 1s 45 percent of the difference
between the latter place and Miami, Fla.

Mean relative humidities were high in the northern
sections of the country (Sault Ste. Marie, Mich., Billings,
Mont., Bismarck, N. Dak., and Spokane, Wash.). But
outside of the United States proper the highest humidities
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were recorded over Juneau and Fairbanks, Alaska, San
Juan, P. R., and Swan Island. Elsewhere humidities
were only moderately high, with the exception of the
central States and the far Southwest. San Diego, Calif.,
Phoenix, Ariz., and El Paso, Tex., reported the lowest
mean relative humidities recorded in the upper air during
October.

Mean free-air temperatures for October were lower
than those recorded in September at all levels up to an
average of 14 kilometers, and higher than the preceding
month at all levels above 14 kilometers. QOakland, Calif.,
Medford, Oreg., Spokane, Wash., and Atlanta, Ga., were
the only exceptions, as these stations were colder in Octo-
ber at all levels. At Miami, Fla., the October mean tem-
perature became warmer at 2.5 kilometers and remained
so up to 16 kilometers, when it again became colder.
Radiosonde temperatures at San Juan, P. R., showed that
October was warmer than September at 6 to 12 kilometers
only, while Swan Island was warmer up to 15 kilometers,
and then colder above.

Comparing the October means at the 6 stations having
radiosonde records for both 1938 and 1939 (Nashville,
Tenn., Oakland, Calif., Oklahoma City, Okla., Omaha,
Nebr., Sault Ste. Marie, Mich., and Washington, D. C.)
it was found that the current month was generally colder
than in October 1938. However, at Oakland, Calif.,
the October 1939 temperatures were warmer up to 6
kilometers and then colder above, while at Sault Ste.
Marie, Mich., it was colder up to 12 kilometers and warmer
above. Washington, D. C., was currently warmer at all
levels up to 11 kilometers, and then colder above.

At 1.5 kilometers the mean free-air temperatures (chart
VIII) were higher than 0° C. over the entire United States.
The warmest occurred over San Juan, P. R., Miami,
Fla., and El Paso, Tex., while the coldest was over Sault
Ste. Marie, Mich. But at Fairbanks and Juneau, Alaska,
below-zero mean temperatures were noted (—9.8° C.
and —3.3° C., respectively). The level of 0° C. mean
free-air temperature sloped upward toward the South
from approximately 900 meters over Juneau, Alaska, to
1.6 kilometers over Sault Ste. Marie, Mich., 3.8 kilo-
meters over Nashville, Tenn., and 4.9 kilometers over
Miami, Fla., and San Juan, P. R. At 5 kilometers all
stations reported below-zero (0° C.) temperatures.

Above 5 kilometers lowest temperatures were found over
the southern stations in the higher levels, while the north-
ern stations remained coldest at the lower levels. Fair-
banks, Alaska, reported a mean of —53.9° C. at 10 kilo-
meters, while Swan Island had —787° C. at 18 kilo-
kilometers. Intermediate radiosonde stations along a
vertical cross section extending from Spokane, Wash , to
Miami, Fla., showed a steady decrease in mean minimum
temperatures as the altitude increased.

The highest individual minimum temperature recorded
during October was —61.2° C. on the 6th at 12 kilometers
over Juneau, Alaska, while the lowest of —85.1° C. over
Swan Island at 18 kilometers on the 30th was close to
the lowest outdoor temperature ever recorded. Else-
where, low individual temperatures occurred at 17 kilo-
meters over San Juan, P. R. (—81.3° C.), on the 15th;
Atlanta, Ga. (—80.6° C.), on the 27th; Miami, Fla.
(—77.0° C.), on the 21st; El Paso, Tex. (—77.0° C.), on
the 29th; and Denver, Colo. (—70.6° C.), on the 22nd.
Also, low temperatures were noted at 16 kilometers over
St. Louis, Mo. (—73.5° C.), on the 9th; and Oakland,
Calif. (—70.3° C.), on the 22d; and over Sault Ste. Marie,
Mich. (—67.1° C.) on the 9th, at 14 kilometers.

The resultant winds for the current month, computed
for 1.5, 3, 4, and 5 kilometers, are shown in charts VIII,
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IX, X, and XI, respectively. In most cases the directions
for October were more northerly than during the preced-
ing seasonal summer and autumn months. Pilot-balloon
observations made in October failed generally to equal
the maximum altitudes reached during the several
months immediately preceding. However, there were a
number of excellent observations made during the month.
All pilot-balloon stations reached 5 kilometers as a maxi-
mum, while 68, 18, and 7 percent exceeded 10, 15, and 20
kilometers, respectively. The highest individual altitudes
were reached over Abilene, Tex., Miami, Fla., and Red-
ding, Calif. (26.7, 22.9, and 20.3 kilometers, respectively),
on the 13th. The first days of October were favorable
for high balloon observations over the Great Lakes region;
the 15th along the Mississippi and Ohio Valleys; and on
the 16th over the Northeast. At many of these maximum
altitudes northeasterly winds were encountered over the
Southeastern States, as well as the central portions of the
Pacific Coast and Rocky Mountain States.

At 1.5 kilometers (chart VIII) the resultant-wind direc-
tions, based on 5 a. m., 75th meridian time observations,
were northwesterly over a belt extending from the North-
west to the Atlantic coast. Southeasterly winds over
Florida and Cuba turned clockwise to become westerly
over Louisiana, Alabama, and Georgia. This circulation
was due to the high-pressure area centered over Pensa-
cola, Fla. Winds in the far West appeared confused,
where very light velocities were noted (Reno, Nev., 0.2
m.p.s.). Elsewhere, resultant velocities were higher than
previous months, except over the east Gulf region. High-
est wind speeds occurred from northern Texas to the Great
Lakes and New England, reaching a maximum for the
country at Albany, N. Y. (12.7 m. p. s.).

The October wind directions at 1.5 kilometers backed
from normal by counterclockwise rotations over the eastern
half of the country, and turned by clockwise rotations
over the West, except at Medford, Oreg., and Spokane,
Wash. The largest departures from normal occurred
over San Diego, Calif. (134° clockwise rotation from nor-
mal), Houston, Tex. (104° clockwise), Seattle, Wash. (57°
clockwise), and Atlanta, Ga. (46° counterclockwise). The
departures from the normally light wind velocities were
positive but small. Flsewhere, the current velocities were
greater than normal over all stations, with the exception
of Medford, Oreg., and Seattle, Wash., where they were
less than normal. Positive departures of more than 3
m. p. s. occurred over the entire central portion of the
United States at this level.

The resultant winds at 3 kilometers, also based on 5
a. m. observations (chart IX), showed that northwesterly
directions predominated. However, the antieyclonic cir-
culation continued to persist over the Southeast, with
Miami, Fla., and Key West, Fla., reporting directions of
123° and 117°, respectively. Winds on the Pacific coast
showed more definite directions at 3 kilometers with
velocities exceeding those noted at 1.5 kilometers. High
resultant velocities prevailed elsewhere in the country,
except the extreme South and Southwest. Again the
highest resultant wind speed in the country occurred
over Albany, N. Y. (17.6 m. p. 8.).

At 3 kilometers the current winds were oriented by
departing from the normal in small counterclockwise
rotations, except at San Diego, Calif., and Houston, Tex.,
where the departure differences were 178° and 110°,
respectively. Clockwise departures were noted only at
Medford, Oreg., Spokane, Wash., and Key West, Fla.
The October velocities were larger than normal elsewhere,
except over Houston, Tex., and Atlanta, Ga., where the
departures were less than normal.
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Chart X shows resultant winds at 4 kilometers based on
observations made at 5 p. m. Northwesterly winds pre-
dominated at this level over all but the extreme southern
portion of the United States, and Cuba and Mexico.
Some indications of the anticyclone noted in the lower
levels remained at 4 kilometers over Cuba, Puerto Rico,
and southern Florida. Resultant velocities greater than
5 m. p. s. occurred over the entire country, except along
the immediate Gulf coast and the extreme Southwest m-
cluding California. Velocities over 15 m. p. s. prevailed
west of the Great Lakes and in New England. Albany,
N. Y., again had an outstanding velocity of 16.6 m. p. s.,
but this was surpassed by 18.0 m. p. s. recorded over
Hartford, Conn.

Resultant winds at 5 kilometers are shown on chart XI.
The directions showed definite northwesterly resultants
over the United States with the exception of the extreme
South. Indications of the anticyclonic circulation ap-
peared over and southeast of southern Florida. Winds
over California showed outstanding northerly tendencies.
Resultant velocities at 5 kilometers were shghtly higher
than at 4 kilometers, but extreme velocities occurred over
the North, particularly west of the Great Lakes (Mil-
waukee, Wis., 20.0 m. p. s., Fargo, N. Dak., 19.2 m. p. s,,
and Huron, S. Dak., 18.7 m. p. s.).

Comparing the current 5 p. m. winds with established
5 a. m. normals at 4 kilometers, it was found that the
directions departed from normal in counterclockwise rota-
tions east of the Rocky Mountains, and clockwise west of
the Rockies. Outstanding departures from normal were
noted over San Diego, Calif. (108° clockwise), Oakland,
Calif. (58° clockwise), and Houston, Tex. (59° counter-
clockwise). But at 5 kilometers counterclockwise de-
partures occurred over the entire southern half of the
country, and clockwise departures over the northern por-
tion. The largest difference noted was 47° (counter-
clockwise) at Houston, Tex. Resultant velocities for
October exceeded the normal by more than 5 m. p. s. over
the nothern part of the United States at 4 kilometers
(4+9.0 m. p. s. at Fargo, N. Dak.), and along a belt reach-
ing from the far Northwest (49.5 m. p. s. at Billings,
Mont.) to the extreme Southeast (5.7 m. p. s. at
Atlanta, Ga.) at 5 kilometers.

In the higher levels, resultant winds, based on 5 p. m.
observations (table 2), were northwesterly, except in the
far South. At 6 kilometers, northwesterly winds in the
far West became westerly over the East. Velocities were
slightly higher than those noted at 4 and 5 kilometers.
Resultant wind speeds of 21.9 m. p. s. and 18.2 m. p. s.
were recorded over Fargo, N. Dak., and Omaha, Nebr,,
respectively.

At 8 kilometers the winds were unchanged except for
direction at Miami, Fla., which shifted from the south-
west into the northwest quadrant. Velocities were
higher in the South at this level (Miami, Fla., 6.1 m. p. s.)
than at 6 kilometers, but the maximum occurred over
Huron, S. Dak. (19.2 m. p. s.). There were few changes
in direction at 10 kilometers, except for southwesterly
winds that reappeared over Little Rock, Ark., Oklahoma
City, Okla., and Albuqueraue, N. Mex. At thislevel high
velocities occurred over Houston, Tex. (23.2 m. p. s.),
Atlanta, Ga. (22.1 m. p. s.), and Cheyenne, Wyo. (22.1
m. p. s.). The velocities at Winslow, Ariz. (8.3 m. p. s.),
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and Las Vegas, Nev. (8.1 m. p. s.), were unusually light
for 10 kilometers, and remained so up to 16 kilometers.

Diurnal changes in direction between 5 a. m. and 5
p- m. resultant winds (charts VIII and IX, and table 2,
respectively) at 1.5 and 3 kilometers for October were
noteworthy. The 5 p. m. winds turned away from the
5 a. m. directions through counterclockwise rotations
over all of the country except the extreme Southeast and
far middle West at 1.5 kilometers, and over the South
and Pacific slope at 3 kilometers, where departures were
by elockwise rotations. Largest diurnal direction changes
took place along the west Gulf coast and far Southwest
at both 1.5 and 3 kilometers, being outstanding at Las
Vegas, Nev., Brownsville, Tex., and San Diego, Calif.
The afternoon resultant velocities were less than the
5 a. m. over most of the country, except in the far South-
east and Southwest at 1.5 kilometers, while opposite
velocity departures occurred over the same areas at 3
kilometers.

Table 3 lists the individual maximum wind velocities
recorded over the United States during October. The
winds of 42.2 m. p. s. at Las Vegas, Nev., 62.8 m. p. s.
at Hartford, Conn., and 77.5 m. p. s. over Omaha, Nebr.,
at 2.1, 4.2, and 13.4 kilometers, respectively, were the
highest recorded since June 1939.

MEAN MONTHLY ISENTROPIC CHART !

In the mean isentropic chart, §=306°, for October
1939 (chart XII), the westerlies cover the northern two-
thirds of the United States, while an anticyclonic eddy
of small dimensions and slight moisture contrasts is
centered over eastern Texas.

The dry current over the middle Gulf States may be
associated with the deficiency of precipitation there.
Elsewhere too little is known of the normal isentropic
flow pattern for October to indicate any correlation
between the precipitation departures and the mean
pattern for this month. With the seasonal change from
predominantly convective precipitation in summer, when
the moisture conditions aloft are rather stationary and
determine the regions of shower activity, to the frontal
precipitation of winter, when the moist currents move
across the map rapidly, little correlation may be expected
to exist.

In studying chart XII, it will be noted that the mosture
and pressure lines bulge southward over the Great Lakes
in a fashion similar to the pattern normally occurring on
summer charts. The fact that the precipitation depar-
tures in this region are small suggests that this configura-
tion of the lines is normal for autumn also, and that in
the Great Liakes region the precipitation usually oceurs
at lower temperatures than at the same latitudes else-
where in the country.

The precipitation excesses in the Middle Atlantic
States and southern New England occurred in connection
with wave disturbances passing northward along the
coast on three occasions during the month. The pre-
cipitation occurred with the affected stations in the cold
air, but the moisture aloft in connection with it shows up
as a bending of the condensation pressure lines northward
across the isobars over the region affected, with indica-
tion of a moist tongue to the east over the ocean.

1 Prepared by the Division of Research and Education.
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TaBLE 8.—Mean free-air baromelric pressures (P.) in mbd., temperatures (T.) in °C., and relative humidities (R. H.), in percent, obtained by
airplanes during October 1939

Altitude (meters) m. s. 1.
Surface 500 1, 000 1, 500 2,000 2, 500 3,000 4, 000 5, 000
Stations and elevations in meters
above sea level Num-
P e | B e [Ble | (Bl | |B]p | |Ble | |Ble | (Bl | r |Ble| o B
serva- H H H H S H H.|** H H.|*- H
tions
Coco Selo, C.Z, (15m.) - ___._____. 24| 1,010 25.1| 94| 952; 23.8{ 85 904; 21.4) 86 853} 19.1| 87/ 804| 17.0( 83| 759] 14.9; 77| 715/ 12.6] 72| 635 7.0 72 ... |.._.__ R
Norfoik, Va. (10 m.)______ - 24| 1,020{ 14.8| 80} 962] 15.8; 67| 907} 13.1; 63| 855 11.1| 57| 805 8.8] 54| 758/ 6.3} 51| 7131 4.21 47| 630, —2.4] 45| 554; —9.4| 44
Pearl Harbor, T. H, (6 m.)_ - 31| 1,015 22.7| 85[ 960 20.51 80! 604 16.7| 84| 854, 14.1| 79| 805/ 12.1| 67| 758| 10.5; &1] 714] B.2{ 39, 631 2,20 3.l
Pensacola, Fla. (13 m.)___ - 31| 1,018} 17.4| 86| 962| 19.2| 71f 907| 17.2] 65 855 14.9] 62| 806) 13.1| 52| 760 11.0, 47| 716] 8.5 48| 634 2.7| 46] 559 —3.9 44
8t. Thomas, V. I. (8 m.)__ R SRR PRSI P S P PR Y S . PR U . R PR S [N PR P RO PR R PR S
San Diego, Calif. (10 m.). - 30| 1,013} 16.6, 75| 957| 19.1| 57| 803| 17.7| 48] 851| 15.2) 40| 802] 12.8( 235} 755 10.2| 28| 711| 7.4 24| 629 1.5] 19| 555, —5.2| 19
Seattle, Wash. (10 m.)_____________ 16, 1,020] 11.4| 82| 963| 10.1] 76| 907| 9.5 63| 854| 7.8 59! 803 6.2 50| 755 4.4| 50| T11{ 2.1 52 626 —4. 1 47|.___|...__. e

Observations made by U. 8. Navy, and taken at 4 a. m., 75th meridian time, except along the Pacific coast and I1awaii where they are made at dawn.
Note.—None of the means included in this table are based on less than 15 surface or 5 standard-level observations.

TABLE la.—Mean free-air baromeiric pressures (P.) in mb., temperatures (T.) in °C., and relative humidities (R. H.) in percent obtained by
radiosonde during October 1939

Stations and elevations in meters above sea level
Albuquerque, Atlanta, Ga. Billings, Mont. Bismarck, N. Dak. Boise, Idaho Buffalo, N. Y. Charleston, 8. C.
N. Mex. (1,621 m.) (298 m.} (1,039 m.) (508 m.) (824 m.) (219 m.) (14 m.)
Altitude
(meters)
m.s. L. Num- Num- Num- Num- Num- Num- Num-
beli) of| R berb of| R beg of| R bel;) of| R bex;‘ of| R berb of R hev;) of| R
ob- .| ob- .| ob- .| ob- .{ ob- .| ob- .| ob- .
ser- | B | T 1 H | ser- Py T ' H [ser- |B| T |H | ser PoOoTo g ser [B| T |B|ser- | B T [H| ser P T H.
va- va- va- va- va- va- va-
tions tions tions tions tions tions tions
Surface..__._..______ 29| 840| 10.2| 48 311 984 13.4| 84 30| 892 7.2 65 30| 955 3.0, 75 30] 923| 7.0/ 84 30| 990| 8.5/ 82 31(1,016] 15.4| 89
500, .l R I - 31 961/ 16.3 JREP S, RS PRI R 30, 958 8.4/ 79 31 961 18.1] 67
1,000 ol JRSPE PR, PO 31| 906/ 14.8 64 30| 904| 10.0] 70 30 901 6.2 77 31| 906, 16.6/ 62
1,500. [ SR, [ R . 31| 854 12.3 58 30] 8521 9.4| 60 307 847 3.8| 77 31| 854/ 13.8 61
2,000. . 29| 803 11.2| 45 31| 804 10.3 57 30| 801 8.6 57 30; 796 1.5 70 31 805 12.1} 52
2,500 - 20| 756 8.3 45 31| 757 8.2 56 30| 754 3.3 &8 30| 748| —0.6] 63 31| 758 10.0{ 48
3,000_ - 29 711 4.8 44 31| 712 5.7 54 30( 708 0.0} 58 30 7 —3.1] 58 31| 714 7.3 44
4,000. P 27| 628) —1.3] 42 31| 630 0.8 57 30( 625| —5.8] 54 30| 619] —8.5] 59 29| 632 2.2 38
8,000 ____ ... 27! 553] —7.9] 40| 29/ 556 —&.1 59 30| 549/—11.9; 53 30| 543j—14.1{ 51 28| 558 —3.8| 35
6,000 - 27| 486|—14.3| 36 29| 488(—11.6 &6 30| 481{—18.5, 50 30| 475]—20.4| 50 28| 490;-10.0) 31
7,000 - 27| 425[—21.5| 34 29{ 428/ —18.1 54 30 420/—26.2 49 20| 414]—27.5| 50 26| 430|-16.5 31
],000 ——- 27| 370/—28.1| 33 291 374(—25.5 53 30| 365|—34.1] 49 29| 360|—35.1 51 25| 3781—23.7) 29
9,000 P 27| 321}—36.2| 33 281 325(—32.7 I 30| 316(—42.2] 48 29| 311|—42.07 50| 250 326|—-31.17 29
10,000. I 27| 2771—43.0] 33 28( 281[—40.1 . 29| 272(—49.9/.___ 26| 268|—48.3/__.. 25| 283,—39.0| 28
11,000 I 261 238/—49.6|____ 281 242(—47. 5{. P 29| 233]--55.11.__. 26| 230|—53.6|__._ 24| 244|—-46.7|____
12,000. I 23| 204/—=55.0{___. 28| 208|—54.0 e 29| 199|—58. 4| ___ 26| 196(—57.5(..__ 23| 209|—53. 4|.._.
13000 ... 21} 174|—59.5{____ 28| 178)—59.3 ceen 28| 169, —59.9|____ 25 167|—59.2}.__. 22| 179|—58.7|._...
14,600 . ____.___.... 20, 148 —62.8) ... 28 151|—64. 0] e 28] 144 —61.3|.___ 24) 142)—-60.4|.___ 19| 152|—63.0(___.
15000 ______.___._.. 19; 125;—64.9|____ 23| 128]|—68.2 e 27| 123|—62.5|-_.. )
16,000, ____________... 16! 106:—66.5(.... 25! 100 =70.7 R 26| 104|—62.7(____
17,000 _._____.... 151 90.—66.7{.__. 28| 92(—70.5 e 24| 88 —6LS|____
18,000 .. ._____.__.. 10| 76 ~65.8|.._. 25| 77(—69.2 ——m 18| 75|—60.6f____
19,000, . . i|emeaan R P ——- 221 66|—66.5 I 14 64(—59.7|-..
20,000 ... |l R S P 16} 55{—63.5 - 9 54|—58. 4. ..
21,000 ..o l__ RS ——— 7| 47|—61.0 R 6! 46|—57.7 ...
©22,000_ - e |eeeea [ P e 8| 40}—58. JESEON PSSO IR P, e
Stations and elevations in meters above sea level
Denver, Colo. El Puso, Tex. Fairbanks, Alaska f - Juneau, Alaska Lakehurst, N J.
(1,616 m.) (1,194 m.) Ely, Nev. (1,908 m.) (152 m.) Joliet, Ill. (178 m.) (49'm.) @39 m)
Altitude (meters)
m. s. I Num- Num- Num- Nur- Num- Num- Num-
ber of R ber of R ber of R ber of; ber of R ber of R ber of R
oh- {P.| T. |y | ob- |P.} T. {p'| ob- | P. T. |g | ob- | P.| T. [R.| ob- | P. T. |g/|ob- | P.| T. g |ob-| P | T | g
sorva- " Iserva- * |serva- " |serva- H. [serva- * |serva- * |serva-| .
tions tions tions tions tions tions tions
Surface. .. _..__._.. 30| 838 6.8 52 30| 995 S.8| S0 30|11,004 4.7 82 31|1.012 9.8] 86
______ I 30 956] 10.7| €6 30] 950 2.3 &4 31| 958| 11.0f 66
______ - 30, 901 9.0l 60 2 893 —0.7, 86| 31/ 903 0.4 61
____________ . 30| 8481 6.7 56! 30| 838 —3.3] 87 31| 851 7.7 58
1.2 48 30| 798 5.0 53 30| 787, 5.8 87 31} 801 5.9 52
8. 6! 43 30| 750] 2.5 51 L 738 —S8.1| 87, 31; 753 3.4 50
4.6 41 29] 705 —0.2} 49 24| 891|—10.7 &7 31 L8 48
~2.8 41 T| A21| —A. 4] 49 21| 605|—16.1 82 31 .0| 48
—10.0| 42 26 5461 —12.7 46 21| 528/—22.6] 79 30 . 9| 46
—15.7 42 26| 478)—18.5| 41 17 460|—28.7| 77 28 .2 50
—23.5| 41 26| 417|—25.7 40 12] 398(—35.1f 75 27 . 4] 53
~31.2| 41 3 . 9) . .5 55
—39.0f 39 7.0[. .0 61
—46, 21 ___ .4 L8l
—52.1] ___ 2. § . 8.
~58.9] .. L 5| . N
—59.9|._. 3. 5] . 3| -
—~62.1| . 2| B P
—62.4|___. A | PR
—063.8!. __. 3 (T
—63.80____ . 0f-—--
—62.9|___.1 28] 77{—68.8|....| 20 TA|—62 2 __|oeeei|aao|emaaafeae| ] TO=80 3 e [r e e e e
—61. 5| ___
______ Y [ 6 47| =59 7). e [
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TaBLE la.—Mean free-air barometric pressures (P.) in mb., temperatures (T.) in °C., and relative humidities (R. H.) in percent oblained by
radiosonde during October 1939—Continued

Stations and elevations in meters above sea level

Medford, Oreg. sl e Minneapolis, Minn. Nashville, Tenn. T Oklahoma City, Omaha, Nebr.
(401 m.) Miami, Fla. (4 m.) (263 m’) (180 m.) Oakland. Calif. @m.) | “Gy1a (391 m.) (300'm.)
Altitude (mfters)
.8 L
Num- Num- Num- Num- Num- Num- Num-
ber of R ber of R. |boT of R ber of R ber of R. [per of, R. |per of R
ob- | P.| T. |gijob- | P. [T [g|ob- 1P| T, |g|ob- (P.| T |gijob-{ P| T.|g'|ob-|P| T. g |ob-|P| T |fg
serva- * |serva- * |serva- * 1serva- * lserva- * |serva- * |serva- .
tions tions tions tions tions tions tions
. 8. 3011, 014 23.0 .7 64 31 980 9.7 65
.1 958 22.7 . 9 59 3t 957] 11.3| 59
L7 30[ 905 19.6 . 0) 52| 31} 901; 11.6| b1
.1 30; 854 17.0 .3 47, 31 849 10.1] 49
. 8| 30! 805 14.6 .7 460 31 799, 7.8 51
.3 30; 758| 12.3 .2 47| 311 752 4.8{ 50
.4 30| 714 10.0 . 0 47 31{ 707 2.00 49
.3 30/ 633 4.6 .4 42 31| 624 —4.7] 48
9.1 200 559( —1.2 -6 38| .
. & 29| 493} —7.3 .2 35
. 0) 29| 433]—13.6 .7 34
.1 29| 379{—20.1 . 2, 32
9.7 28 330/—27.4 8 31
. 4 28 7| —35. 2 3 29
. 5 28 24%|—43.2{. . 9 e
5.9 28| 213|{—50. 4 . 6, -
. 2 28| 182{—56. 6; ;. 6 U
28 156/ —62.7 . 9. .
28 132]—67.8 .4 -
28 112|—70.8 . 0! P
281 94|-71.3 7] -
23 791—7L.0 ) R
24, 67| —68. 8| .3 R
20, 87]—85. 9 R
15 48|—63. 2 R
11 41| -6 7| R
5 34/—58.8 [
Stations and elevativns in meters above sea level
Phoenix, Ariz. £t. Lonis, Mo. San luan, P. R, Sault Ste. Marie, Spokane, Wash, Swan Island, W.1. | Washington, D. C.t
(339 m.) (176 m.) (1$ m.) Mich. (221 m.) (597 m.) (10 m.) (7m.)
Altitude (meters) . . . i . R .
m.s. 1. %g 'gg 'gg 'gg 'gts 'gg 'gg
32 3.3 28 S8 S22 2 88
[o=] R.|u% R.|u& R.|uwa R.|a% R.|u% R.jexg R
SE P T H|Z% P.IT |H 22 P T H |58 Pl T |y gt P. | T. g 22 P.| T |y g8 P.[ T H.
K] R 23 g3 £5 Bd £3
z Z z. z P4 4 z
25. 87 31 987 4.21 87 31| 948 6.7, 80 311,009 26.7| 84 30(1,G1S] 11.4| 86
23. 85 31 95 4.4) 85 N S D 31} 955 23.21 87 30| 960 12.7| €8
20. 82| 31| 897 2.9 2 311 9031 8.0f 71 317 902 19.7{ 84! 30| 904[ 10.9{ 61
17, 80 31 843 0.4] 82 31 &30 5.8 6S 31 851 16.6] 81 30| 852 9.0 57
14. 75 31 792 —1.8] V9 311 T9R 2.7 89 31| 802} 13.8{ 75 30; 802 7.1 66
12 71 31| 743] —3.74 72 31| 750] —0.3] 69 31| 756| 11.0f €9 30 754 5.0 53
9. 31| 697 —5.6 31| 705 —2.7| 66 31 711 8.3 64 29f 709 2.5] 52
4. 30| 613|—11.4 30[ 621 7.8 &4 31 630 2.9 56 29| 626f —2.1] 46
. .0| 63 3 515 3.4 50 31, 556 —2.1| 49 200 5511 —7.9] 45
.1 62 30 477 .9 48 30{ 490| —7.4| 45 20| 484(—13.8| 38
.7 30t 416 .2l 49 30 439|—13.6| 42 28 424{-20.7| 38
.5 59 301 351 .01 49 30 37R|—20.2| 42 21| 370|1—28.1{ 40
5. 30 312 .61 50 30 .3 3
L 4. 291 - 268 21— 30 .6
2. 8 291 230 2] - 30 4
8. o2%( 196 3| . 30 .9
L 0j 27 187 9.4f_ __ 30 f
. 2|, 271 142, B - 30
4. 26 121 A | I 30
2 25 103 L 5(__..[ " 29
3 20 87 Q... 27
14 75 A__ 27 5
7 3 .6 19| 65[—76.7
__________ - 15 55/ —74.1
- 10}  46(~72.6
................ —_—- 7| 39[—70.4
Qbservations taken about 4 a. m., 75th meridian time. Number of observations refers to pressure only as temperature and humidity data are
IN missing for some observations at certain levels; also, the humidity data are not used in
avy. daily observations when the temperature is below —~40.0° C.

Nore.—None of the means included in this table are based on less than 15 surface or 5
standard-level observations.
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TABLE la.—Mean free-air baromelric pressures (P.) in mb., temperatures (T.) in °C., and relaiive humidities (R. H.) in percent obtained by
radiosonde during October 1939—Continued

LATE REPORT FOR SEPTEMBER 1939

Boise, Idaho (824 m.) Boise, Idaho (824 m.)
Altitude (meters) m. s. L. N Altitude (meters) m.s. 1.
umber of Number of
N Tempera- Relative Tempera- | Relative
01332;‘ Pressure ture humidity 02?351‘;3 Pressure ture humidity
30 920 12.7 71 27 278 —43.5
................................................ 27 239 —49.8
30 902 17.4 53 27 205 —53.9
30 850 16.1 44 25 175 —56.3
30 801 13.0 43 25 149 —58.5
30 754 9.7 44 24 127 —60. 9
30 710 6.2 47 24 108 —61.7
29 628 -1.0 51 24 92 —6L.7
29 553 —~7.8 50 20 78 —61. 4
27 486 —14.1 48 18 66 —60.6
27 425 —-21.0 44 10 56 —53.5
27 371 —-28.7 44 5 47 ~58.3
27 321 —36.3 43

TABLE 2.—Free-air resultant winds based on pilot-balloon observations made near § p. m. (E. S. T.) during October 1939

{Directions given in degrees from North (N=360°, E=00°, 8==180°, W=270°).—Velocities in meters per second (superior figures indicate number of observations)]

Abilene, || Albuquer- || Atlanta, Billings, Boise, Brooklyn, || Browns- Buffalo, Burling- Charles- |i Cheyenne,{| Chicago, Cincin-
Tex. que, Gs. Mont. Idaho N. Y. ville, Tex. N.Y. ton, Vt. [{ ton, S. C. Wryo. 111, nati, Ohio
(537 m.) N. Mex, (302 m.) (1,095 m.) (850 m.) (15 m.) (7m.) (220 m.) (132 m.) (18 m.) (1,873 m.) (192 m.) (157 m.)
Altitude (1,554 m.)
(meterls)
m.s. L.
Di- | Ve- || Di- | Ve- || Di- | Ve- || Di- | Ve-|| Di- | Ve-|| Di- | Ve- || Di- | Ve-|| Di- | Ve- {| Di- | Ve- || Di- | Ve- || Di- | Ve-[] Di- | Ve- || Di- | Ve-
rec- | loo- || rec- | loc- || ree- | loc-!| rec- | loe- || ree- {loc- || rec- {loc- || ree- |loc- || rec- |loc- || ree- | loc- |f rec- | loe- || rec- | loc- || ree- | loc- {] ree- |loc-
tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tien | ity (| tion | ity tion | ity || tion | ity [f tion | ity
-] -] o o o -] o L o o o o -]
Surface___.| 1953 2.5|[ 244%1] 2.4|] 2043| 1.6| 2813 3.6 2024} 2. 4| 2857 23130 1.3 25% 0.3 248%| 3.2i| 226%; 2.3
500, ... [RORRRUR RS | FRSUSPR NP 3168t 1.8|| 286% b5.2f_ _____] __.. 27917 2173 4.2|| 3332 0.6 2453 4.9]| 2408 4.0
1,000__. 20281 B.B{j_ooofoooeo 316%( 1.8!] 27817 7.4]] 2078f 2.8 2792 2527 6.5{11 3041 1.6[|. 2450 7.1]] 2438 4.7
1,500. 1983 3.3f) . _..f.__.. 285%| 2.0f| 278Y| 8.8|| 32437 2.7(| 2801 2581 9.0| 3062 3.2 25077 8.6 25227 6.7
2,000 op7i0| 3.2i1 228%| 3.8/ 2870 3.0(| 2871 10.6|| 310% 3.0{| 2811 28017] 9. 1| 2073 4.0 26418 11.0(] 265%) 8.5
2,500 o378 3.4|] 238u| 3.5/ 2857 4.6( 203M| 13.8|| 28517 4.2(] 2851 . 5| 2007 5.1 2633 13.8|| 270% 8.8
3,000 o608 4.0(| 258n| 3.7!| 2031 6.0f] 30418 15.2|| 286%7| 5.4)| 2851 13.4| 28083} L8||....of--eoi]{-mmnen 2831 6.7 2663 14.3| 2767 11.5
4,000 262180 6.2|| 270%| 5.5|| 287%| 7.6|| 31117 18.1|) 2891| 6.9{| 28219 - 2734 7.0 20411) 13.9(| 27630 12.2
5,000 2664| 7.1|| 26477 8.0{| 2782 10.2|[ 31419 19.2{ 28613 10.2|| 272t - 28318 8.1 26718 11.9
6,000. 26211 9.0{ 2721 10.3|| 270% 11.9 - 20118 10.4 26612} 11.2
8,000. 2631 16.7(| 2642 11.6|| 276M| 16.4 PRI VIO | DD (.
10,0600. . 26818| 20. 3| 26419 16.2{| 27815 22,1 JEUREPPN PR | PSP R
12,000 27313 20.6{| 26312 23, 5/| 2801 19.9 JUUSRIIURS PRI | DRSSPI FPPRINN | IR BRSSO | I
14,000 PLYEE! BT 700 ) | FEE IO 1 INPRO PRuvuvuve | RPN PROUpRun § PRSI RoN | SR SRUPIUN | SRR B § B T | B B | i | Gt EECTE | EECEES EEEEE
El Paso, Fargo, g:%e“;f Havre, || Houston, || Huron, ||Las Vegas,||  Little Medford, || Miami, || Minpesp- || Nashville, || New Or-
Tex. N. Dak. c. Mont. Tex. 8. Dak, Nev, Rock, Ark. Oreg. Fla. olis, Minn.|| Tenn. leans, La.
Altitude (1,196 m.) (283 m.) @n in.) (766 m.) (21 m.) (393 m.) (570 m.) (82 m.) (410 m.) (10 m.) (261 m.) (194 m.) (19 m.)
(meterls)
m, 8. 1.
Di- | Ve-|| Di- | Ve-|| Di- | Ve-|| Di- | Ve- || Di- | Ve- || Di- | Ve- || Di- | Ve- || Di- | Ve-{| Di- { Ve- || Di- [ Ve-|| Di- | Ve-}| Di- | Ve- || Di- | Ve-
rec- | loc- || rec- | loc- || rec- | loc- || rec- | loc- || ree- | loe- || rec- | loc- || rec- | loc- || rec- | loe- f| rec- | loe- (| rec- | loc- || rec- | loc- || rec- | loc- || rec- | loc-
tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity || tion | ity tion | ity || tion | ity || tion | ity || tion | ity || tien | ity | tion | ity
° o ° o o L o -] o o o -] o
Burface 208m| 0.9(| 282 2.1|| 263 0.9]| 277 2.9l 116%] 2.2 285 2.1 788 1.4|| 1873 1.2[] 323% 0.5 653 4.0l 2683 2.4 2560 2.2 2130 2.2
F(1,7 S PSR I 28010 2.2|| 277% 1.9||...... ..ol 188% 2.4]) 2008 2.4||_..... ___|| 2130 2.8|; 339 .5 61| 4.7|| 2569 2.6/ 2543 3.0 801 3.1
1,000 oo o|o|l.o. o510 351 273n| 3.4|| 2678\ 56| 135w 1.7 2s6m| 3.7|| ssu| 13| 246m| 3.2(| 31ref 5|1 66| 4.0 244u 45| 254w 3.2 52’ 2.0
1,500 o1gn| 1.3|] 279w| 6.1|| 283 3.6|[ 2629 9.0 20%| . 6l| 278% b5.9|| 2013 .4|1 2066% 3.5] 194 .5 7131 2.8 | 259%| 7.2 264%| 3.9 45 2.3
2,000_ 2100 1.8|| 28s®| 9. 2(| 283%| 6.3|] 27025 11.2|j 319%] 1.1|| 2827 9.5|| 2463 1. 9(i 271w 4.0{| 222¢7( 1.3 8530 2.2| 26725 8.9|{ 27317 4.9, 35628 2.2
2,600 o1t 2.7l 284%| 10,7 282| 7.7|] 2742 12.8{| 2624 1.0|| 285%| 11.0|| 2523 2.4} 272% 5.8/ 279 L8| 103 2.0| 276 12.7 2831 5.8!| 3154 2.3
3,000 go0m| 3.5|| 2701%| 12.6!| 2854| 8.8/ 279%| 13.3;| 263 2.8|| 280u| 12.0|| 263%( 2.5\ 266 6.3)| 3072 3.0{| 12477 1 5; 2708 13.5: 2042 7.9/ 30223 3.1
4,000 o551l 5.4|| 27713| 16.5/| 2777 12.5|| 284v) 12.9|| 2531 5.2/ 283" 16.0 27on| 3,71 273 6.4|| 801n| 4.0f 13228 2.0, 2691 155/} 208!7) 11..91] 26213 3.6
5,000 95125 6.0/l 27413 10.2|| 278%| 14.7(| 20310 13.9]| 251%| 7.6(| 28717 18.7|; 285%| 4.3(| 2768 9.4| 28019 5.8 1692 L2 .. _.| ... 20114 11.9;| 26617 5.9
6,000 2701 6.8 2821 21,9i 28418 12.8\_ __.__|-..-. 2531 9 8|| 28214 17.6|| 268%| 5.5|| 271 10.7|] 23218 8.5/ 24717y L 1j|.._...l... .. 2011 12.9|! 26812 7.8
8,000 9.3 . 15.3|| 27613 19.2}| 281 7.7|| 26014 12.1{} 20114 10.0|| 30583 6. 1{|.-.._|-.---
10,000 b 31| P, 20228 8.1 20110 16.6]| 2891 12.9|t e o] aal||mmmaen|eae
12,000_ 2.6 b7Cs{ N1 O FORRUIN | FORSISASON URRIORS | RSN NN | IS B
7 N DA S | SO | NSO | EVURNS (PUDON | U MM SO poioit D7l W21 Y NN | NON JRUSROON | NN ORI | NSO IO
16,000 [ 1 P PR oy £L) . T 1] DRRRUR RN | PRVPRPIN JRRON | PRy NSRS | RUOU Sp
18,000_ - oo bood el Nl s 2645 6. 101 .|l
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TaBLE 2.—Free-air resuliant winds based on pilot-balloon observations made near 5 p. m. (E. 8. T.) during October 1939—Continued.

Oakland, |{ Oklahoma|| Omgha, Reno, St. Louis, || Salt Lake || San Diego, {| San Juan, S?\lilx:risete' Seattle, Spokane, || Washing- || Winslow,
Calif. City, Okla. Nebr. Nev. Mo. City, Utah Calif. P. R. Mich. Wash. Wash. ton, D. C. Arlz.
Altitude (8 m.) (402 m.) (306 m.) (1,346 m.) (170 m.) (1,294 m.) (15 m.) (16 m.) 198 m) (14 m.) (603 m.) (10 m.) (1,488 m.)
(meterls) _ -
m. s. L
Di- | Ve-|| Di- [ Ve-|} Di- | Ve-{| Di- | Ve-|| Di- | Ve-|| Di- | Ve-|| Di- | Ve-{| Di- | Ve-|| Di- | Ve-|| Di- | Ve-|| Di- | Ve-|| Di- { Ve-|| Di- | Ve-
rec- | loc- || rec- | loc- || rec- | loc- || rec- | loc- || rec- | loc- || rec- { loe- || rec- | loc- | rec- | loc- || ree- | loc- il ree- | loc- || rec- | loe- | rec- | loe-|| rec- | loe-
tion | ity [| tion | ity || tiom | ity || tion | ity || tion | ity (| tion | ity {| tion | ity || tiom | ity || tion | ity {| tion | ity || tion | ity || tion | ity {| tion | ity
o o o o o -] o ° o ° o -] o
26231 3.7| 1993 3.9f| 24731 2,0; 28737 0.9|| 234%| 2.8 2673 1.2|] 2874 3.8 758 3.8[| 2761 1.9|| 243 2.0[] 220%] 2.5/ 2823 1.8
318311 2,311 2008} 4.0) 245 2.5/|____.. ——- || 249%| 4.3} _____]._... 2861 2.3 90°11 3.9]| 2773 3.3|| 2238 2.4jj.._._. ]| 282 3.6
33831 15| 21231] 4.3|| 227% 4.3 23250 8.0[|._._-_. o.o|| 11230f 4 100%) 3.9 25972 6.3 21822 1.5|] 21331 3.9{ 2684 5.9
3120 1,8]| 2325 4.6 2491 6.2 24820 8.0(] 251 1.4 997 2 21 102%7 3.7|| 257'7| 9.9|| 25419 2.0| 228% 50| 280 8.9
32030 20Qff 2482 4.7 2561 9.0 26425 9.5(f 25531} 2.2 982 2.1 0828 2.0/| 25418 13.7| 28117p 3.5/ 24635 6.1(| 277%| 10.9{| 2290 2.4
3331 2.1 2537 6.0]| 2682 11.1 7427 11.0;| 23030 2.7 78Mf 2.6/ 102 2.9 26412 16.3| 28216 4.1{| 26522 7.1)| 2741 11,03 2221 2.5
328%1%| 2.8|| 2627 6.8]| 2732 12.8| 277 11. 5| 253" 2.9 58 1.2 9423 2,6|| 265!°) 16.5]| 25312 6.2(] 2860 7.3|| 27619 10.8(| 228%] 3.0
33004 3.6(| 27025 8.3|] 277 14.7 28011 14.1 5.5 291 1.5 6290 L2l |- 28710| 7.3|] 28914 10.3|| 2661 13.3;| 243 4.9
30022) 2.3j] 27124 9.5 2831 15.2 9.1 28019 2.5 1280 L4y )]s 29714 12,9 2574 5.6
30519 2.31] 281%3( 10,7|| 2921 18.2 . 31616, 3.4 321 2.8l .. I | S I 2618 6.0
2891 2.7\ 27418) 11.8|| 2099 20.8|f 31030 7Z.4|; _____|_____j| 2071 10.3)| oo _foo[|-cmoe e /7M. 8.3
O S 259150 18.9(1 29612) 19.5)[ 2050 6. 7|| ool foeoof ool e e e 2811 8.3
262100 21, 5(( 28213] 25,7, 2621¢ 14.4
L 253 L 155 0 | | AURROORS GAORRNIS § INORORURIORY PURUVIVR | DRPURURVRtN PROURpRpn | PRURUpRRY DRURUPIVR | PSFDRPIRY BOURpiony | PRORRuptony ISR | FRPRPRRN DRI | FOSPRIN N 26515 12.0
___________ 2661 19.1 RSP | ISR IR | S S 2781°] 11.8

TABLE 3.—Mazximum free-air wind velocities (M. P. 8.), for different sections of the United States, based on

October 1939

pilot-balloon

observations during

Surface to 2,500 meters (m. s. 1.) Between 2,500 and 5,000 meters (. s. 1.) Above 5,000 meters (m. 8, 1.)
> = > = & =
= v = « = w
5 . o . 133 4
N < Q
Section % E i E S E
< g . = g8 ; o g
E a 2 Station g a £ Station g a S Station
=] 24 = =} o =] =} <
g 2 3 g Pl 2 g 3 ]
B & 2 |2 E 3 s 12 % 3 £ 2
K} B = = = g = 3 K] g = 3
& ja} < =] p= a - [=] P A - A
Northeast 1. _________ 35.5( WBW___| 1,570 | 19 | Buffalo, N.Y_______ 62.8 | NW____. 4,240 | 24 | Hartford, Conn._.___|| 46.4 17 | Harrisburg, Pa.
East-Central 3. X 28 | Washington, D. C..{| 38.2 1 WNW__[ 5,000 { 23 | Greensboro, N. C. 53.5 18 | Greensboro, N. C.
Southeast $______ 15 | Jacksonville, Fla._. | 38.8 ]| WSW___| 4,420 | 30 | Mobile, Ala .. ___.._ 68.0 17 | Atlanta, Ga.
North-Central 1._ 11 | Fargo, N, Dak.._.__{| 47.0 | NNW__{ 3,120 | 31 | Bismarck, N, Dak__|| 55.9 20 | Fargo, N. Dak,
Central s ________ 5 | Molive, I1l. _...____. 48.0 | NW.__.__] 5,000 | 22 | Indianapolis, Ind.___|| 77.5 25 | Omaha, Nebr.
South-Central 6. 24 | Amarillo, Tex.______ 48.4 [ SW._____| 4,990 | 26 | Amarillo, Tex.______|| 66.0 19 | Houston, Tex.
Northwest 7______ 21 | Havre, Mont. 40.0 [ SSW___.| 3,430 | 24 | Pocatello, Idaho 62.6 29 | Billings, Mont.
West-Central 8. - 24! Ely,Nev___._.___._. 45.1 [ 8. ... 2,710 | 24 | Ely, Nev______.______ 69.0 25 | Cheyenne, Wyo.
Southwest®_________. 24 | Las Vegas, Nev__.__ 37.1 1 8W..____ 4,880 [ 3 Alﬁuquerque, N.|75.6| WSW___| 10,760 | 27 Alhbuquerque, N.
ex. ex,

t Maine, Vermont, New Hampshire, Massachusetts, Rhode Island, Connecticut, New
York, New Jersey, Pennsylvania, and northern Ohio.
? Delaware, Maryland, Virginia, West Virginia, southern Ohio, Kentucky, eastern
Tennessee, and North Carolina.
3 South Carolina, Georgia, Florida, and Alabama.

4 Michigan. Wisconsin, Minnesota, North Dakota, and South Dakota.

$ Indiana, [linois, Iowa, Nebraska, Kansas, and Missouri.

¢ Mississippi, Arkansas, Louisiana, Oklahoma, Texas (except El Paso), and western

Tennessee.

T Montana, Idaho, Washington, and Oregon.
* Wyoming, Colorado, Utab. northern Nevada, and northern Cslifornia.
¢ Southern California, southern Nevada, Arizona, New Mexico, and extreme west

Texas.

TABLE 4.—Mean altitudes and temperatures of significant points identifiable as tropopauses during October 1939, classified according to the
potential temperatures (10-degree intervals between 290° and 409° A.) with which they are identified. (Based on radiosonde observalions)

Albuquerque, Atlants, Ca. Billings, Mont. | Bismarck, N. Dak. Boise, Tdaho Buffalo, N. Y. Charleston, S. C.

Potential tempera- M M M M N

ture Num-{ Mean | 2137 | Nym. | Mean | 21882 | nuym- | Mean | MO0 | Num- | Mean | MO80 | Num- | Mean | M€82 | Nyum. | Mean | €80 | Num. | Mean | YIeaD

ber of | alti- ;i?;'_ ber of | alti- :)eé’rl;'_ ber of | alti- :)2:,];' berof | alti- It)?‘;l;- berof | alti- ti':;‘_ ber of | alti- ti:_';'_ berof | alti- “érl.x;'_
cases | tude ture | ©8%eS tude ture | €8SeS tude ture | ¢8Ses | tude ture | caees tude ‘;m_ o | cBSes tade I:ur o | cases [ tude l:ure
200-299_ __ 2 6.4 |=36.5 | oo oo 1 6.9 3
300-209_ ). 2 8.7 1-53.0 1 £.8 1—40.0 2 6.4 1—30.0 2 7.8 .
310-319.__ 7 8.9 |—47.7 10 8.9 |—48.4 9 8.7 |—44.6 7 9.1 .
320-329__. 8.5 25 10.4 |—54.2 18 10.2 |—52.8 30 10.2 |—52.0 15 10.0 {—52.4 3 9.11 —413
330-339. . 12.0 23 11.7 |—60.6 13 12,0 [—60.0 24 11.4 |-58.3 15 11.8 {—60.3 15 11.3 | -53.1
340-349___ 2 12. 4 6 12.2 [—59.5 6 12.4 |—60.8 9 12.4 |~60.1 6 12.5 | —62.7 12 12.3 | —58.8
350-359._ . 8 13.5 2 13.1 |—62.0 3 12.9 |—61.3 4 13.3 |—64.0 7 13 3 |—63.0 ] 13.6 | —63.0
360~-3A9_ _ . 11 15.0 2 13.6 |—63.5 | ... |-_... Y P 5 13.4 |—60.6 4 14.2 |—65.8 5 14.6 | —66.2
370-379.__ 8 15.7 2 13.7 |—57.5 1 13.7 |~58.0 4 14.8 |—65.5 2 15.8 |~-71.5 [} 1591 ~72.8
380--389___ 8 15.9 5 151 |—63.0 | oo oo b ... 7 15.3 |—66.0 3 14.9 |—82.7 4 15.9 | —69.0
390-399__. 4 16. 4 2 N 56.5 §- 3 N 1 18.0 |—68.0 1 18.3 | =70.0
40H09 ....... 5 7.1 (=720 | ... . 2 16.8 {—690.5 2 16.8 | —A9.0
Weichted means._ | _..___| 12.7 (—58.2 | _.._.__ 13.8 {—62.5 |._..___| 11.3 {—56.8 |..._...{ 10.8 |—55.0{ ______| 11.5!<56.1 | ._____ 11.7 |—58.4 |._____. 13.1 | —60.0
Mesn potential
temperature
(weighted) ....._. 352.1 359.5 335.4 324.0 339.1 340.1 352.8
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TABLE 4.-—Mean altitudes and temperatures of significant yoints identifiable as tropopauses during October 1989, classified according to the po-
tential temperatures (10-degree intervals between 290° and 409° A.) with which they are identified.

Based on radiosonde observations)—Con.

Denver, Colo. El Paso, Tex. Ely, Nev. Joliet, T11. Lakehurst, N. J. Medford, Oreg. Miami, Fla.
Potential tem- T y .
perature Num- | Mean *\é‘;:? Num- | Mean 1&;’:“ Numn- | Mean 1;2(1'1‘1‘? Num- | Mean 7;{,‘;1‘1‘“ Num- | Mean 1;{,‘;‘? Num- | Mean lgfgf] Num- | Mean l\tg";f]
ber of | alti- ora- | Derof | alti- era- | Derof | alti- ora- | berof | alti- ora. | Derof| alti- ora. | Derof | alti- ara- | Der of | alti- ra-
cascs | tude | RS | cases | tude | BOT® | cases | tude | RO i cases | tude Lore | cases | tude | BT | cases | tude | o2 | cases | tude Igeure
BN DS I RN IR I Y T N R IR M
2 9.2 47. 4 8.8 [—44.8 6 9.1 |-51L3 3 8.3 1-39.7 7
22 9.7 [—45.5 (] 9.6 |—44.0 24 10.0 |—48.7 10 10.2 |-51.0 10 9.7 1—-46.2 18
20 11.6 |—=57.9 14 11.0 {—50.9 3 11,4 {—56.5 13 11. 4 (—58.2 10 10.5 |—48.5 28
10 12,3 |-58.8 13 12.3 |—57.2 12 12.5 |—60.6 9 12.2 |—59.4 ] 12.4 |—58.8 ]
8 13.2 |—61.2 13 13.6 |—63.8 6 13.3 {—62.3 3 13.1 |—-61L7 2 14.0 {—-67.5 11
8 14.1 |—-64.6 13 14.9 1—69.9 4 14.6 |—66.5 3 13.9 [—62.3 2 14.0 |—-63.0 7
2 14.8 (—64.0 6 15. 4 |-70.7 5 14.7 [—65.0 8 14.4 |—61.6 3 14.6 |—-64.3 4
1 15.6 |—67.0 10 16.2 |-72.7 5 15.6 |—€66.8 4 150 }—~64.0 | o ... ). ... 4
4 16.2 {—68.0 7 16.8 |—72.1 5 16.0 |—66.6 1 18.0 |~66.0 1 15.4 |—65.0 3
4 16.6 |—67.8 3 17.0 |—70.7 3 16.5 |—65.0 2 15.9 [—63.5 1 16,7 |—66.0 3
‘Weighted means. .| ... 12.1 [—56.6 j__...._ 13.7 {—62.7 |._._.__ 12.2 |—57.2 |__..... 12.1 |—57.8 |._..... 1.4 | —52.7 | o....
Mtean potential
emperature
(weighted) . _____. 341.6 359.2 346.0 346.4 340.7 347.8 364.2
Minneapnlis, Minn. Nashville, Tenn. Oakland, Calit. Oklahg{{’{f’_o“y' Omaha, Nehr. Phoenix, Ariz. 8t. Louis, Mo.
Potential tem-
perature Num-| Mean | 380 | num. | Mean | 1620 | num- | Mean | Y87 | Nrum- | Mean | M0 ) Num. | Mean | 2120 | Num- | Mean | M020 | Num. | Mean | Mean
berof| alti- | 22 | berof | alti- | 18 | berof | alti- | ™ | herof| alti- | ™ | berof | altt- | P8 [berof | alti- | ™" [herof| aiti- | 110"
acos | tude | PP | cases | tude | PO | caces | tude | TET | cases | tude | BT [ cases | tude | P2 | cases | rude | PO | cases | tude | PO
eases ture i ture | ® | ture € € | ‘ture €8 ture e " | ture * ture
200-200______ 1 6.6 | —42.0 §.. o ]oaoooo PUNUSUI A B .- [ (SOREPRNDR VU (RPUPIPRUONN RPMPOUPS PRSPPI PSRRI MPUIP S S S,
300-309__ 2 7.0 1-30.0 1 8.4 2 6.9 34, - 7.8 | —48.0
310-319__ 12 8.4 |-44.8 4 8.3 9. 3 8.0 P . 8.4 | —40.6
320-329 20 10.0 | —51.4 11 9.6 3 21 0.7 3 7 9.8 3 9.7 9.8 —48.7
330-339 15 11.4 [-58.1 14 1.2 |—54.1 20 11.4 |—-55.8 14 11.3 [—-51.3 29 11.4 11,2 | —54.9
340-349 4 12.9 |—65.8 13 12,3 —§6. 9 12 12.4 |—59.8 12 12.2 {~55.5 12 12,1 12.5 | —56.4
350-359 1 12.7 {—5%.0 7 13,2 {—59.4 4 13.2 |—60.8 12 13.4 |~62.0 10 13.4 13.6 | ~-63.2
360-369__ 1 14.1 {—67.0 5 14.5 {—67.0 6 14.4 | —66.2 9 14.5 |—65.8 4 14.2 14.3 | —65.4
370-379 2 14.2 |—58.5 7 14.9 |—66.0 7 14,9 |—66.9 9 15.3 |—68.3 3 14.6 15.1 | —87.5
382-3%9__ 1 15.2 {—64,0 b 16.3 |—-73.8 8 159 |—68.8 8 15.8 |—69.2 5 15,2 15.8 | —69.0
390-399__ 2 14.6 {—58.0 5 16.0 |—66.0 [] 16.4 [—68.3 4 1§. 2 —§7. 8 2 15.8 16.2 { ~67.0
400-409____ 2 16.2 |—65.5 3 16.7 | —66.7 3 16.2 |—63.3 5 17.0 {~70.0 3 15.9 16.6 | —67.0
Weighted means. __f...._._ 10.7 {—563.5 §--.--. 12,7 |=67.5 |cmanee 12,3 {=56.5 [-cucaae 13.5 | —60.3 |-euooe- 1.7 12,1 | —56.8
Mean potential
temperature
(weiugted) ....... 333.6 353.4 352.1 363.4 343.3 355.1 350.0
San Juan, P, R. Saulte Ste. Marie, Mich. 8pokane, Wash. S8wan Island, W. I,
Potential tem perature
’ Nunber | M| Jn | Number| M | Moo | Numbor| Neen | M | Number | Mean | Moot
of cases | ;3¢ ature | 0©3%€S | tyde ature | ofcases | gnge ature | °fcases | ynge ature
8.7 —~42. 4 ) |
7.5 —44.6 1 7.9
8.9 —40.9 7 8.8
10.3 —54.5 21 10.0
11.2 —58. 4 20 11. 4
12,1 —57.9 11 12.4
12.8 —60. 5 2 13.4
13.7 —58.0 1 13.1
1 14.6
4 15.1
1 16.5
0409 2 17.0
Welghted means .. ... i eieanan 1.4
Mean potential temperature (weighted). .ccccvmaaans 369.2 325.1 337.6 . 371.2
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